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Executive Summary

This report estimates the costs of completing Honolulu’s rail by immediately stopping the present steel-
wheel on steel-rails approach, and switching forthwith to the American designed magnetically levitated
(maglev) approach. The transition is seamless, where existing guideways and other constructed
elements can be used as is, while the rail cars are adapted to use maglev magnets without changing the
car’s design. As such, Hitachi-Italy can continue to be the rail car suppliers, but with a modified contract.

The report is divided into four parts, as given on pages land 2:

i. Part Ia: Existing contracts and constructions for the 10 miles from East Kapolei to Aloha Stadium
ü. Part lb: Conversion of the existing track to maglev
iii. Part II: Construction of a new guideway for the 10 miles from Aloha Stadium to Ala Moana

Center
iv. General costs that are spread over the 20 miles, such as Right of Way (R-O-W) acquisition,

professional services, and finance charges

The costs are put together in the following manner:

a) Costs of all existing contracts and construction are taken from the HART website of procured
contracts and HART announcements in the Honolulu Star-Advertiser

b) Costs of new maglev guideways and rail cars are taken from the estimates put together by the
inventors of superconducting maglev, who have written two books on the subject were
supported greatly in the U.S. Congress by the late senator Patrick Moynihan, and who continue
to improve their inventions, such that they are now in the 2~ generation of maglev while other
countries who adopted maglev successfully — Japan, China, and South Korea — used only 15t

generation designs.
c) Appropriate inflation factors (3.6%/year) and city cost indexes (1.25 for Honolulu) have been

incorporated to transfer costs to Honolulu for the year 2017.

Each item in page 1-2 is given a supporting document that explains how the costs were derived. Sources
for each item are given in the supporting documents. Hence, there is validity for each cost item. Those
supporting documents are listed in the Table of Contents and included in this report. The costs are real
for the most part, having been incurred by HART, while other costs are based on reliable estimates and
parametric costing based on information from the inventors of maglev and general cost principles. The
supporting documents further explain how the costs have been calculated, wherever relevant. Relevant
details of costs have either been circled or placed within brackets.

In brief, it is seen that Part la costs $2,048.97 million; Part lb costs $328.87 million; Part 2 costs $1,552.
97 million; and the category of General Costs come in at $1,816.00 million. The total costs, after
considering new overheads, amounts to $5,860.33 million.



The appendices carry a map of the alignment, where Parts land II are handwritten on the document.
The appendices also carry two drawings to illustrate how existing rail lines can be converted to maglev,
and how a new line will be configured.

Basically, it is important to keep in perspective that the guideway of maglev is lighter and cheaper owing
to the maglev trains literally “flying” above the rails. In addition, maglev technology results in less
frequent maintenance because there is no friction between steel wheels and steel rails, meaning that
wear and tear and other shock forces are less in maglev.

The technology to convert to maglev can easily be applied by the talent pool in the state after proper
guidance on the subject, which is only restricted to the magnets in the undercarriage of the rail cars, the
other guideway and cars being of traditional technology. It must be realized that the whole conversion
is very doable and beneficial.

Hence, there is absolutely no reason for the legislature to appropriate additional funds for the
completion of rail. To the contrary, about $960 million will be left over in the kitty out of the $6.8
billion that can be used for multiple other purposes, including making an extension West of East Kapolei
or East of Ala Moana Center. Note that it is absolutely not necessary to reduce the number of stations
along the route, which will cut ridership and render the project a failure.

Lastly, we should mention that magnetically levitated trains make less noise than steel wheel on steel
rails, have a smoother ride, and brake and start more smoothly. Very importantly, perhaps, maglev is
21st century technology, while steel wheel on steel rails is 1gth century technology. We hope that the

legislature, City, and State will see the wisdom in maglev, without compromising anything. It must be
mentioned that maglev rail will itself be a likely attraction for visitors, not to mention the increased
ridership on that account thereby boosting State and City revenues.

This report was prepared under the guidance of Professor Amarjit Singh, with data and input supplied by
systems analyst Lieutenant Colonel Frank Genadio (USAF, Retired), and ably put together by engineers
Scott Dona and Manuela Melo.

With the use of the appropriate technology, there is hope for Honolulu rail.
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Supporting
Document #

ESTIMATE OF MAGLEV COSTS

ft Item Cost (million $)

Cars $115.20

1 la.SD1 Design and Systems for Cars, Shipping for Cars, and Overhead $229.30

O&M for Cars $83.50

2 la. SD2 Stations $256.20

~ la.5D3 M&S $281.77
4 la. SD4 Guideway $579.50

S la. SD5 Sitework $503.50

TOTAL $2,048.97

ml~!t~flT~’mzain ~1 i!i RT!1 F~7~ StILFFTI Ffl ThT~ FIfl$~ ;hii1 in 1.11Th F~
Supporting

# Item Cost (millionS)
Document ft

1 lb.SD1 Guideway Panel Installation + Fabrication $141.60

2 lb.SD2 Modification of Existing M&S Facility to Accommodate Maglev $42.27

3 lb.SD3 Maglev Cars - Modification to already Built 40 Cars $120.00

4 lb.SD4 Renegotiation with Hitachi Italy - Undertake through Negotiations $25.00

TOTAL $328.87

•fl rri Imimsv±~ Fl ntaWETiI nfl Ii~fl ~“A FTWflCITW phum
~ Supporting Item Cost (million 5)

Document ft

1 2.SD1 New Maglev Guideway Including Sitework $518.38

2 2.SD2 Maglev Cars - deliver 40 New Maglev Cars $287.99

3 2.SD3 Design and Systems for Cars, Shipping for Cars, and Overhead $229.30

4 2.SD4 08cM for Cars $83.50

S 2.SDS Stations $433.80

TOTAL $1,552.97

Supporting
Item Cost (million$)

Document U

1 G.SD1 Pearl Highland Transit Center - Bus Services $280.00

2 G.SD2 Professional Services $1,123.00

3 G.5D3 R-O-W Acquisition $198.00

4 G.5D4 Finance Charges $215.00

TOTAL $1,816.00

1



Summary
I a $2,048.97

Part I b $328.86

Part II $1,552.98
General $1,816.00

TOTAL $5,746.81
New overheads 10% - For Part I b and Part II (2.SD1 and 2.SD2) $113.52

TOTAL $5,860.33
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Supporting Document # la.SD1
Part I a

CARS, DESIGN-BUILD FOR CARS, AND OPERATIONS AND MANAGEMENT

Price
Item Calculations Source

(millionS)

$2 Mx (1.o36)~ ~ 1.25 = $2.88 Danby, G., Powell, J., Coullahan,
M / car; R., Fazio, E., Maise, G., Rather, J.,

(i) Cars $115.20 $2.88 Mx 40 cars = $115.2 M and Jordan, J. (2013). “Maglev
America: How Maglev will

1.25 =Transport and shippingfactor Transform the World Economy”. p.
1.036 = inflation factor / year 205.

Design and $573.8 M for 80 cars; HART, Honolulu Authority for
Systems for Rapid Transportation.

(ii) Cars, Shipping $229.30 ($573 M - $115.20 M) ÷ 2 = AGREEMENT FOR DESIGN-BUILD-
for Cars, and $229.30 for 40 cars OPERATE-MAINTAIN SERVICES

Overhead CONTRACT No. CT-DT51100194.
Intermediate 0 & M (2021

November, 2011. Available at:
through 2025) http://hartdocs.honolulu.gov/doc

O&M for 40 $167 M for 80 cars; ushare/dsweb/Get/Document
(Ui) $83.50

Cars 14729/Agreement.pdf. Accessed
$167 M ÷ 2 = $83.5 M for 40 April, 2017.

cars
TOTAL $428.00

Documents attached
Appropriate prices circled
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Supporting Document 4* la.SD1

MAGLEv AMERICA Adapting the NYC Subway for Maglev

Figure y.i shows a map of the Ne~~ York City Subway System. it has by
far the highest ridership in the US, accounting for 25% of total public
transit ridership on all modes. including heavy rail, commuter rail, light
rail, buses, trolleys. etc. En the heavy rail category, i.e. subways, BART,
DC metro, etc., the NYC Subway ridership is 68% of total US ridership.
Table 7.6 summarizes the principal parameters of the NYC Subway
System. The annual ridership per track mile lone direction) is \‘eiy high,
approximate~. 2.4 Billion passengers divided by 842 track miles, or 2.85
million passengers per track mile. For a Maglev adaptation cost of 4
million dollars per track mile, paid back in 20 years, this amounts to only
7 cents per passenger trip, a minor cost compared to the present
operating cost — fare revenues plus subsidies — of $1.40 per passenger
thp. In fact, the reduction in trip cost that will be made possible by
Maglev will be much greater than the adaptation cost.

Only 6o9~ of total track mileage is in underground tunnels with 40%
being elevated on embankinents, or in open cuts. The 40% portion isill
be simpler to adapt for Maglev operations, because of the easier access.
Hoi~evei’, the underground portion can be readily adopted for Maglev
using specially equipped subway cars, as described later in the chapter.

The cost of new subway cars ieno ollars each. The projected cost
of the Maglev cars, essentially a subway car ~s4th superconducting
magnets located under the car’s floor, is 5 million dollars each. The
Maglev car will be lighter than the present subway cars, which range in
weight &om about 70,000 lbs to 8~.ooo pounds, because the Maglev cars
till use lighter weight materials and are not subjected to the high
stresses and bumping that existing subway cars experience. A unit
weight of approxin~ately 40,000 lbs empty and 6o,ooo pounds loaded
appears achievable for the Maglev cars.

Passenger space inside present subway cars is vet)’ small. The R/6o car
a maximum capacity of 44 seated passengers and 202 standing

ossengers. With a total floor area of 7Sxlo = 750 square feet, this
Iresponds to a floor area of 3 square feet per passenger, Visualize ix
pie standing on a 4 foot by 8 foot dining room table. Maglev cars will

ie more room, since they are more flexible in meeting peak passenger
ds, and have higher average speed.

205
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Supporting Document # la.SD1
October 2011

flonoklu illsJa-Cipsdty Tranaft Corridor Praject

The thrd NT? (9(1? itfl is anticipaled to be issued to contuct, install, test and danonstin
the Core Systems operations leading to multiple segment openings for Passenger Service, as is defined in
Past 2, Special Pmvisions~ SP-4,l.

Subsequent NTPs may be issued for commencement of operations and m itten*nce and for Work
identified in Contract amendments. All NTPs shall be issued in support of the accepted Baseline
Schedule (as Proposed) in conwlisnce with the schedule required dates defined in SP~4.1 and attached to
this Contract in Paxt 9.

S. This is a finn fixed-price contact, and subjnet to the provisions of this paragraph and in
accordance with Chapter 6 Of the GCDB~, as amended by Chapter 6 ofthe Special Provisions, HART
ew~ees to pay the CORE SYSThMS CONTRACTOR, for the stsfactoryperfixmance and completion of
the Work~ the payments in accordance with the Schedule ofMUeatones. The aggregate amount o. these
lunqi sum payments shAll not e,~ceed ONE &LLTON ThREE HUNDRED NINETY-SEVEN MILLION
THREE HUNDRED EIGHTY-SEVEN THOUSAND NINETY-THREE AND 0(Lf100 DOLLARS
($1,397,387,093.00). The lump sum payments for services and the Wosk perfonned under the Contact
are all inclusive ofdirect labor, oveitead, gcnfl and adnthdstratlve expenses, other direct costs~
subcontractor costi, fixed ibes, and all applicable taxes, State general excise and use tax (GEl) and
county ono.ha[f pewent (0.5%) GET Surcharge.

The total lump sum payments consist of the following:

the Design-Build lump sum;
166,974,50 IntenncdisteO&M periods;

$3 , ,303 forthe Brat Mi five-year C&M period
$317,513,494 fbc the optional five-year O&M pesiod unless terminated by HART.

14 the end ofthe first fill five-year0kM period, the CORE SYSTEMS CONTRACTOR’s
0kM performance on the 0kM portIon ofthe Work will be evaluated by HART. HART may taminate
the Agreement at the end of the first fbi] flve-yeat 0kM period without any further obligations to HART
ifHART, in its sole discretion, determines that the CORE SYSTEMS CONTRACTOWs 0kM
performance is unsatisfactory. Such termination otto Agreement shall be in writing from MART to the
CORE SYSTEMS CONTRACI’Olt, Any funds remaining at thread of this Agreement shall revert back
to HART,

In accosdsncc with the paragnpb above, the total aggregate amo~mt of ONE BILLION THREE
HUNDRED NJNETtSEVB’IMU.LION THREE HUNDRED EIGRTY$EVEN THOUSAND
NINETY-THREE AND 001100 DOLLARS ($1,397,387,093.00) is established as the snaxinaun payable
under this Contract and is subject to the Special Provisions and the C3CDB, including the provision
thereofrelating to reducing or increasing the compensation of the CORE SYSTEMS CONTRACTOR.

6. By signing below, the CORE SYSTEMS CONTRACTOR hereby certifies that, to the
best of its knowledge and WICL cost or pricing data, as defined in Section 3422-122, MAR, and
submitted pennant to Section 3422-125, MAR, is accurate, complete, and current as oftho date ofthis
Contract.

7. Unless otherwise sgxnd in writing when notice is to be given to HART, it shall be
nailed or delivered to;

93f
CojitractNo.CT~DTS-l 100194 -3- October2011
Agreement
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Supporting Document # la.SDZ
Part I a

STATIONS

HART, Honolulu Authority for
Rapid Transportation. InterimFor 9 stations; Plan. Available at:

http://ha rtdocs. honolulu .gov/dStations $256.20 Sum of all stations from “East ocushare/dsweb/Get/Documen
Kapolei’ to “Aloha Stadium” t-19327/20160930-hart-
minus “Pearl Highlands TC” interim-plan.pdf. Accessed

__________________ ____________ _____________________________ April, 2017.

Documents attached
Appropriate prices circled
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Item Calculations Source

(millionS)



Supporting Document It la.SD2

September 2016

Option #3
Construct Project as far as funding allows

__________ ated cost of Each Station
East Kapolei Airport $ 32.SM
UH West O’ahu Lagoon Drive $ 22.3M
Ho’opili Middle Street $ 45.9M
West Loch Kalihi $ 30.2M
Waipahu Kapalama $ 33.OM
Leeward CC lwilei $ 31.SM
Pearl HighlandsTC $ 280.OM Chinatown $ 41z1M
Pearl Highlands $ 47.1M Downtown $ 60,1M
Pearlridge $ 36.4M Civic Center $ 37.4M
Aloha Stadium $ 30.5M Kaka’ako $ 27.9M
Pearl Harbor $ 26MM Ala Moana $ 45.GM

EXHIBIT F

H~T

$
$
$
$
$
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Supporting Document # la.SD3
Part I a

MAINTENANCE AND STORAGE (M&S)

HART, Honolulu Authority for
Rapid Transportation. March

Monthly Progress Report.
Available at:

M &S $281.77 - http://hartdocs. honolulu .gov/d
ocushare/dsweb/Get/Documen

t-20452/201703-monthly-
progress-report-low-res.pdf.

__________________ ____________ _____________________________ Accessed April, 2017.

Documents attached
Appropriate prices circled

1

Item Calculations Source
Price

(million$) ____________________________________________________



Supporting Document 4* la.SD3

Honolulu Rail Transit Project Monthly Progress Report March 2017

D. Maintenance and Storage Facility (MSF)
Contract No.: D8-200
Contractor; KiewitjiCobayashi Joint Venture (ICKIV)
Contract Start Date: July2011
Actual Substantial Completion: July 2016

Project Description: The MSF contract consists of the Operations and Servicing Building (058), Maintenance of Way
(f~OW), Train Wash Facility (TWF) and Wheel Truing Building (WTB). In addition to the four (4) facility buildings, MSF
includes rail procurement special trackwork, ties, third rail and other track material for the four guideway segments
on the project

~i~rr
Based on Expend itures5 100% Substantial

Early Plane 100% Completion
Late Plane 100% Obtained”

aTh as of Feb. 24,2017.
Further exrb.natioo ~ provided in the lute section.

COST INFORMATION:

Oil mel Contract: 1 Incurred-to-Date: 5281.753.403
Current Contract Value~ 281 775 032 Incurred in February: 86.935.740

ccrnt,oct vqlue = cifgloat coor.rccr value, executed Change Orders

m~t~Wlt!fliq~
Actual DRE Participation: $710,472
•DBE % Attained: 0.26%

0050 Additional Design Review Cydes 5987,402
0051 Extended Design Management & Interface 5892880
0052 Additional Design Services Escalation $50,187
0053 086 Atrium Fire Rating 5615,720
0054 Inadequate Water Pressure $1,092,570
0055 Added Comm Rooms for 088, MOW &TWF $215,728
0056 CCC Layout and Work Stations 611,500
0057 Train Auxiliary Panel Load 5153,455
0058 Rework of Site due to 415 $18,087
0050 058 Reconfiguration $249,088
0061 Train Wash Facility Shortening $567,200
0052 Payment for Utility SeMces $840,672
0053 Yard Storage Tradc Crossing $305,800
0059 Waipahu KS Light Pole Conflict $76728

Clsni~ativeto Date SS6517 032

SCHEDULE:
• The MSF project is currently in the dose-cut, stage. The new target date for

final acceptance is May 1,2017, for the following key reasons:
o As-Built Drawings.
o Final dose-out documentation -

o Isolation Pad/Shims delivery and installation by May 1,2017.

0049 Layout Direct Fbcation Ballasted Turnouts 5322,782

Gsa
MOW Buifdlng

W1B
S9S34

nail 99S%
Paving soo%

2



Supporting Document It la.SD4
Part I a

GUI D EWAY

HART, Honolulu Authority for
Rapid Transportation. RailFor 10 miles of guideway from Facts. Available at:

East Kapolei to Aloha Stadium; http://hartdocs.honolulu.gov/d
G u ideway $579.50 ocush are/dswe b/Get/Dow men

$1159M / 20 miles + 2 = t-18755/201603-rail-update-
$579.5M /10 miles hart-facts.pdf. Accessed April,

____________________________ 2017

Supporting Document # la.SDS
Part I a

SITEWORK

HART, Honolulu Authority for
Rapid Transportation. RailFor 10 miles of sitework from Facts. Available at:

East Kapolei to Aloha Stadium; http://hartdocs.honolulu.gov/d
Sitework $503.50 ocush are/dsweb/Get/Docu men

$1007M / 20 miles + 2 = t-18755/201603-rail-update-
$503.SM / 10 miles hart-facts.pdf. Accessed April,

_________________ ___________ ___________________________ 2017

Documents attached
Appropriate prices circled
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Price
Item Calculations Source

(millionS) __________________________________________

Price
Item Calculations Source

(million 5)



Project Beginning Cash Balance (Dec. 2009)
General Excisetax(GEr) Surcharg&
Federal New Starts Funds
Other FederalTransportation Funds
Interest Income 2 9 —

TOTAL $5,355 $2,626 49%
1- Proectrnns to date from the June 2012 Financial Plan
2-TotalGElwrtharge revenuecollectedsinceianuary 1,2007,s $1 S9billion (indudes$378 millioncolletted heforeDecember1009~

i~ili~~P~
(in na) (in millions) (in millions)

Guideway&TraclcElements 1,159 $ 550 $ 292
Stations, Stops,Terminals, Intermodal 419 302 5
Support Facilities, Yards, Shops, Admin 115 92
Site~rk & Special Conditions UM9j) 730 569
Systems 249 234 40
Vehicles 191 191 36
SIJB-TOTAL $3,140 $2,121 $1,033

Rightd-Way (ROW), Land, Existing Improvements $198 $ 104 S 100
Professional Services (eq. Planning and Design) 1,123 1,049 787
Contingency 487 7 1
FinanceCharges 215 0 0
SUB 10TAL $2,024 $1,160 $ 888

TOTAV $5,164 $3,282 $1,921

1 -Current Budgetrellectstlielrnie2OlI8aseline Budgeti’nth executed dgetTransfr,s.
2-Approved contract value 3- Po on of the woikthat has been paid.

Allcostsaieiounded to tliemWionstherefore sublolalsmaynotaddup lotheamouoitsshown,

HART
HONOLULU AUTHORiTY ‘,,, RAPIO TRANSPORTATION

a~: frun~

REVENUESOURCE: (in millions) (in millions)
$ 298 $ 298 100%

3,291 1,259 38%
1,550 tOSS 68%

214 4 2%

HART CEO Dan Grabauskas answers community
questions about rail transit.

QUESTION:
What is the status of tha production of HART’s rail vehicles?

a DAN ORABAIJSKAS:
Our first four rail cars are in final assembly at the Hitachi plant
in Pittsburg, California and are scheduled to be delivered here
in Honolulu during the last week of this month. Our 4-car trains
will be air conditioned, and passengers will have free Wi-Fi
access. Trains will run from 4a.m. to midnight and will arrive at
stations every 5 minutes during the morning and evening rush
hours, and every 11 minutes during the rest of the day. Each
train will be equipped with safety and security features, including
closed-circuit television cameras and call boxes. Passengers
will be able to bring luggage, strollers, bicycles and surf boards
aboard. The cars will undergo some initial testing at the Rail
Operations Center in Waipahu.
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Supporting Document # lb.SD1
Part lb

GUIDEWAY PANEL INSTALLATION AND FABRICATION

$3,880/panel x 1056 Danby, G., Powell, i., Coullahan,
Guideway Panel panels/mile x 10 miles x 2 ways R., Fazio, E., Maise, cS., Rather,

Installation + $141.60 ~ (1.o3GyX 1.5 J.~ and Jordan,J. (2013).
Fabrication “Maglev America: How Maglev

1.5 = Honolulu city cost index factor+ will Transform the World
_____________ Shippingfrom the Mainland Economy”, p. 14 and p.252.

Documents attached
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(million $)



Supporting Document # lb.SD1

MAGLEV AMERICA Prologue

The conclusion? HSR routes must be heavily subsidized At best, there would
be only a few isolated routes in the US, e.g., Maybe LA to SF, Boston to
Washington, DC, Chicago to St. Louis. Only a small fraction of the public would
live in the areas served, and only a small fraction of them would afford the
fares, Everybody else would pay taxes to support the few HSR lines. Very un
fair. HSR cannot become a National Network like highways and airways, and
could only provide a tiny fraction of US transport needs. I

I

[In contrast Maglev 2000 attaches thin panels of aluminum loops to the cross
ties of existing railroad and subway tracks. The cost is very low, 4 million
dollars per mile of track (1-way), 3 million dollars per mile (2-way) The quad
rupole magnets on moving Maglev 2000 vehicles induce currents in the alumi
num loops that levitate them The levitation is strongly stable Applied AC
current in a second set of aluminum loops in the panels magnetically propels
the Maglev 2000 vehicles]

The aluminum loop panels can be installed during periods when conventional
trains and subway cars are not using the tracks, so that existing service is not
disrupted Conventional trains and subway cars can continue to use the tracks :~
after Maglev 2000 vehicles start operating, given appropriate scheduling.

By adapting existing railroad tracks, 300 mph intercity Maglev vehicles can”
transition from their elevated monorail guideways to the existing tracks fo(’
travel at reduced speed in densely populated urban and suburban areas, serv~S

888

14 8*

Maglev 2000, on the other hand, can be constructed as a 29,000 mile National
Network by private investment without government subsidies. 70% of the
public would live within 15 miles of a Maglev station, from which they could
reach any point in America at low cost — much cheaper than driving or flying.

Q4: How does Maglev 2000 travel along existing railroad and subway tracks?

A4: The capability to adapt existing railroad and subway tracks for travel by
magnetically levitated and propelled vehicles at very low cost is a unique fea
ture of the 2~ generation Maglev 2000 system. f’ generation Maglev systems
cannot do this. To travel in densely populated urban and suburban areas, they
have to construct new, very expensive ~iideways, tear down existing struc
tures and acquire rights of way at great cost. It would repeat Boston’s very
expensive “Big Dig”.

6



Supporting Document# lb.SD1

I
V

252

Adapting the Long Island Railroad for Maglev.MAaEV AMERICA

Table 8.10 Design Parameters and Cost Coniponents for Guideway Panels
that Adapt Existing Railroad Tracks for Maglev Operation.

~)e~i;ç’t I’a; ainci ers

• b.40x$flBo=$noo . . -.-,- . -— r
• TotalcostpèrpaneT~~~~)

I • Total number of Panels per Track mile 1056 (one panel on left side of track;. .~

one on right side) . - . - - . -- -

• Total cost s4 million dollars per Track Mile.

7



Supporting Document # lb.5D2
Part lb

MODIFICATION OF EXISTING MAINTENANCE AND SERVICE FACILITY TO ACCOMMODATE
MAGLEV

Item Calculations Source
Price

(millionS) ______

Modification of
Existing M&S

Facility to
Accommodate

Maglev

= 15% of 281.77 M Supporting Document 4 1.5D3

8



Supporting Document # lb.SD3
Part lb

MAGLEV CARS - MODIFICATION TO ALREADY BUILT 40 CARS

Document attached

No additional car redesign
required

Danby, 6., Powell, J., Coullahan,
R., Fazio, E., Maise, S., Rather,

J., and Jordan, i. (2013).
“Maglev America: How Maglev

will Transform the World
_____- Economy’, p. 205.

Note: HART will have the option of conversion of steel wheel rail cars or letting them operate as
delivered for a period of time on the (currently) existing guideway often miles. New maglev rail cars will
be able to operate throughout the full 20-mile alignment.

Maglev cars -

Modification to
Already Built 40

Cars

$120.00

Add magnets and supports to
existing 40 cars

= 3 M I car

9



Supporting Document 4* lb.SD3

MAGLEV AMERICA Adapting the NYC Subway for Maglev

Piqure yu shows a map of the New York City Subway System. It has by
far the highest ridership in the US, accounting for 25% of total public
transit ridership on all modes, including heavy rail. commuter rail, light
rail, buses, trolleys, etc. In the heavy rail category, i.e. subways, BART,
DC metro, etc., the NYC Subway ridership is 68% of total US ridership.
Table 7.6 summarizes the principal parameters of the NYC Subway
System. The annual ridership per track mile (one direction) is very high,
approximately 2.4 Billion passengers divided by 842 track miles. or 2.85
million passengers per track mile. For a Maglev adaptation cost of 4
million dollars per track mile, paid back in 20 years, this amounts to only
7 cents per passenger trip, a minor cost compared to the present
operating cost — fare revenues plus subsidies — of $1.40 per passenger
trip. In fact, the reduction in trip cost that will be made possible by
Maglev will be much greater than the adaptation cost.

Only 6o% of total track mileage is in undergroui~d tunnels, with 40%
being elevated on embankments or in open cuts. The 40% portion will
be simpler to adapt for Maglev operations, because of the easier access.
However, the underground portion can be readily adopted for Maglev
using specially equipped subway cars, as described later in the chapter.

[The cost of new subway cars is 2 million dollars each. The projected cost
of the Maglev cars, essentially a subway car with superconducting
magnets located under the car’s floor, is 5 million dollars each. The
Maglev car will be lighter than the present subway cars, which range in
weight from about 70,000 lbs to 85,000 pounds, because the Maglev cars
i~ill use lighter weight materials and are not subjected to the high
stresses and bumping that existing subway cars experience. A unit
weight of approximately 40,000 lbs empty and 6o,ooo pounds loaded
ppears achievable for the Maglev cars.]

enger space inside present subway cars is very small. The R/6o car
a maximum capacity of 44 seated passtngers and 202 standing
ngers. With a total floor area of 75x1o = 750 square feet, this
ponds to a floor area of 3 square feet per passenger. Visualize ii

plc standing on a 4 foot by 8 foot dining room table. Maglev cars will
e more room, since they are more flexible in meeting peak passenger

ds, and have higher average speed.

205

10



Supporting Document # lb.SD4
Part lb

RENEGOTIATION WITH HITACHI ITALY

Price
Item Calculations Source

(million $)
Costs to revise drawings and systems

= $25 M;
Renegotiation with ~25 00 Rough estimate $25 M

Hitachi Italy Car design remains the same except Lump Sum
for magnet installation.

(Price may even be less than $25 M)

11



Supporting Document # 2.SD1
Part II

NEW MAGLEV GUIDEWAY

$30 M x (1.036)~ x 1.5 = $51838
MI mile; Danby, S., Powell, i., Coullahan,

R., Fazio, E., Make, S., Rather,New Maglev $51838 Mx 10 miles = $518.38 i., and Jordan, J. (2013).
Suideway + $518.38 M “Maglev America: How Maglev

Sitework will Transform the World
1.5 = Honolulu city cost index factor + Economy”, p. 15.

Shipping from the Mainland

_______________________ _______________ 1.036 = inflation factor / year ____________________________________

Document attached

12

Item Calculations Source
Price

(million $)



Supporting Document # 2.SD1

MAGLEVAMERIcA Prologue

ing multiple stations in the region, without having to build new, very disruptive
and expensive guideways in populated areas.

QS: How müth does the 300 mph elevated monorail Maglev 2000 guideway
cost to construct?

AS: A 2 way Maglev 2000 monorail guideway built on the right-of-way along
side our Interstate Highways will cost about 30 million dollars per mile. This is
substantially lower in cost than 1~ generation Maglev systems, which cost in
the range of 60 to 100 milion dollars per mile

Tue e are a number of reasons for this:

The ftgenerat,on guideways are much more massive with much more material
than The Maglev 2000 monorail, Moreover, they require much more costly
~ construction. The Maglev 2000 guideway beams, piers, and aluminum

]QOfl panels can be mass-produced in factories at low cost. The guideway
beams, with their attached panels, and piers can be trucked to the construction
s ~and rapidly erected onto pre-poured concrete foosiñgs at very low cost,

n~ Conventional cranes] The cost of trucking the beams and piers to the
truction site is very low. Maglev 2000 trucked a full-scale 72 foot long

Ideigay ben from its fabrication site in New Jersey to Maglev 2000’s labora

t ttusvilie, Florida, a distance of approximately 1,000 miles for only a few
~ønSdollars.

Ma~lev 2000 implementation on large scale begins, trucking distances
~ss a few hundred miles at most, Trucking one hundr~d 100-foot long

s~ beamt the number needed per mile for a 2-way guideway, at $2,000
s j-~ly $200,000, less than 1 percent of total guideway cost.

n~nTntnn44Mr.~r “r 2-way mile of elevated monorail guideway has been

inalysls of the fabrication cost of the various compo
prices, and the experience of Maglev 2000 in fabri

e~prowtypes of the components]

v~O00 vehicles have to slow down and stop at on-line stations?
ø~ ~ •~_te stations in a region without substantially

Is
13



Supporting Document # 2.SD2
Part II

NEW MAGLEV CARS

$5 M /car x (1.036)~ x 1.25 = Danby, C., Powell, J., Coullahan,
$7.20 MI car; R., Fazio, E., Maise, C., Rather,

$7.20 x 40 cars = $287.99 M for ~ and Jordan, J. (2013).
Cars $287.99 40 cars “Maglev America: How Maglev

will Transform the World
1.25 =Transport and shipping factor Economy”, p. 205.

1.036 = inflation factor / year

Document attached
Appropriate price circled

14

Price
Item Calculations Source

(million$)



Supporting Document U 2.S02

MAGIEv AMERICA Adapting the NYC Subway for Maglev

f’Iqure yz.i shows a map of the New York City Subway System. it has by
far the highest ridership in the US. accounting for 25% of total public
transit ridership on all modes, including bean’ rail, commuter rail, light
rail, buses, trolle~s, etc. in the hea~y rail category, i.e. subways, BART,
DC metro, etc., the NYC Subway ridership is 68% of total US ridership.
Table 7.6 summarizes the principal parameters of the NYC Subway
System. The annual ridersifip per track mile fone direction) is very high
approximatel3. 2.4 Billioj~ passengers divided by 842 track miles, or 2.85
million passengers per track mile. For a Maglev adaptation cost of ~
million dollars per track mile, paid back in 20 years, this amounts to only
7 cents per passenger trip, a minor cost compared to the present
operating cost — fare revenues plus subsidies — of $1.40 per passenger
hip. ft fact, the reduction in trip cost that will be made possible by
Maglev will be much greater than the adaptation cost.

Onh 6o% of total track mileage is in undergrrnmd tunnels, with 40%

being elevated on embankments, or in open cuts. The 40% portion will
be simpler to adapt for Magler operations, because of the easier access.
However, the underground portion can be readily adopted for Maglev
using specially equipped subway cars, as described later in the chapter.

The cost of new subway cars is 2 million dollars each. The projected cost
of the Maglev cars, essentially a subway ca with superconducting
magnets located under the car’s floor. is 5 million ollars each. The
Maglev car will be lighter than the present su way cars, which range in
weight from about 70,000 lbs to 85,000 pounds, because the Magley cars
will use lighter weight materials and are not subjected to the high
stresses and bumping that existing subway cars experience. A unit
weight of approximately 40,000 lbs empty and 6o,ooo pounds loaded
appears achievable for the Maglev cars.

Passenger space inside present subwa~ cars is very small. The R/6o car
a maximum capacity of 44 seated passengers and 202 standing

ssei~gers. With a total floor area of 75x1o = 750 square feet, this
rresponds to a floor area of 3 squaze feet per passenger. Visualize ix
pIe standing on a 4 foot by 8 foot dining room table, ~~Iaglev cars will

ye more room, since they are more flexible in meeting peak passenger
ds, and have higher average speed.

205
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Supporting Document # 2.SD3
Part II

DESIGN AND SYSTEMS FOR CARS, SHIPPING FOR CARS, AND OVERHEAD

Supporting Document # 2.5D4
Part II

OPERATIONS AND MAINTENANCE

at:
http ://hartdocs. honolulu .gov/docusha re
/dsweb/Get/Document
14729/Agreement.pdf. Accessed April,
2017.

Document attached
Appropriate prices circled

Item Calculations Source
Price

(millionS)

Design and
Systems for

Cars,
Shipping for

Cars, and
Overhead

$229.30

$573.8 M for 80 cars;

($573.8 M - $115.20 M) ÷ 2
$229.30 for 40 cars

HART, Honolulu Authority for Rapid
Transportation. AGREEMENT FOR
DESIGN-BUILD-OPERATE-MAINTAIN
SERVICES CONTRACT No. CT
0TS1100194. November, 2011.
Available at:
hap :1/h a rtd ocs. honolulu .gov/docushar
e/dsweb/Get/Document
14729/Agreement.pdf. Accessed April,
2017.

O&M for 40
Cars $83.50

Intermediate 0 & M (2021
through 2025)

$167 M for 80 cars;

$167 M -? 2 = $83.5 M for 40
cars

HART, Honolulu Authority for Rapid
Transportation. AGREEMENT FOR
DESIGN-BUILD-OPERATE-MAINTAIN
SERVICES CONTRACT No. CT
DTS1100194. November, 2011. Available

16



Supporting Document # 2.5D3 and 2.SD4
October 2011

BonoMu High-Capacity Transit Corridor Projact

The third NTP C?4TP #3~ is anticipated to be issued to contuct, install, test and demoitrate
the Core Systems operations leading to multiple segment openings for Passenger Service, asia defined in
Part 2, Special Pitvisions (“SF7 SP-4J.

Subnquent NTPs nay be issued t& commencement of operations and mahtenance sad for Work
identified in Contract amendments. All NTPs shall be issued in support of the accepted Baseline
Schedule (as Proposed) In compliance with the schedule requited dates defined in SP-4J and attached to
thisContradiriPart9.

S. This is a firm find-price conuact, and subject to the provisions of this paragraph and in
accordance with Chapter 6 ofthcGCDB~ as amended by Chapter 6 ofthe Special Pmvisiens, HART
agree to pay the CORE SYSTEMS CONTRACTOR, for the satisfactory perfonnance and completion of
the Work, the payments in accordance with the Schedule ofMllestoa The aggregate amount of these
lump sum payments shall not exceed ONE BilLION THREE HUNDRED NINETY-SEVEN MILLION
THREE HUNDRED EIGHTY-SEYEN THOUSAND NNBTY-THRBE AND 00/100 DOLLARS
($1 ,397,3 87,093.00). The lump sum payments ~r senilces and the Woe performed under the Contract
axe all inclusive ofdirect labor, overhead, gcnfl and atilnistrative expcwes, other direct costs.
subcontractor costs, fixed fees, and all appilcable taxes, State general excise arid use tax (GET) and
county onc.hatfpereent (0.5%) GET Surcharge.

The total lump sum payments consist ofthe followiar

the Design-Build lump sum;
166,974,50 lntennediattO&M periods;

$3 • ,303 for the first fbI! five-year O&Mperio&
$317,573,494 for the optional flee-year 0kM period unless terminated by HART.

At the end ofthe first fill five-year0kM perIod, the CORE SYSTEMS col~rrRACTOa’s
0kM performance on the 0kM portIon of the Work will be evaluated by HARt HART may terminate
the Agreement at the end ofthe first fuJi five-year 0kM period witheut any further obligations to HART
ifHART, in its sole discretion, detciminos that the CORE SYSTEMS CONTRACTOR’s 0kM
performance is unsatisfactory. Such termination ofthe Agreement shall be in writing from MART to the
CORE SYSTEMS CONTRACTOR. Any kinds remaining at the end of this Agreement shall revert beck
to HART.

Tn accordance with the paragrapbs above, the total aggregate anoint of ONE BILLION V4REE
HUNDRED NINETY-SEyEN MILLION ThREE HUNDRED EIGNTY$EVEN THOUSAND
NJNEfl’THREE AND 00/100 DOLLARS ($1,397,387,093.00) U established as the maximum payable
under this Contract and is aul~ cot to the Special Provisions and the GaB, including the provisions
thereofrelating to reducing or increasing the compensation of the CORE SYSTEMS CONTRACTOR.

6- By signing below, the CORE SYSTEMS CONTRACTOR hereby certifies that, to the
best of its knowledge and belieC cost or pricing data, as defined in Section3~l22-l22, HAlt, and
submitted pursuant to Section 3-122-125, MAR, is accurate, complete, arid current as ofthe date of this
Contract

7. Unless otherwise agreed in writing when notice is to be given to HART, it shall be
nailed or delivered to:

ContraceNo, CT-DTS-l 100194 -3- October2011
Agreement

17



Supporting Document # 2.SDS
Part II

STATIONS

HART, Honolulu Authority for
Rapid Transportation. Interim

For 12 stations; Plan. Available at:
http://hartdocs.honolulu.gov/dStations $433.80 .

Sum of all stations from Pearl ocushare/dsweb/Get/Documen
Harbor” to “Ala Moana’ t-19327/20160930-hart-

interim-plan.pdf. Accessed
____________________ _____________ _______________________________ April, 2017.

Document attached
Appropriate prices circled
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Item Calculations Source
Price

(million $)



Supporting Document 4* 2.SD5

September 2016

Option #3
Construct Project as far as funding allows

Actual or Estimated cost of Each Station
East Kapolel $ 17.7M Airport $ 32.SM
UH West O’ahu $ 22.2M Lagoon Drive $ 22.3
Ho’opili $ 14.1M Middle Street $ 45.9M
West Loch $ 41.OM Kalihi $ 30.2M
Waipahu $ 35.2M Kapalama $ 33.0
Leeward CC $ 12.OM lwilei $ 31.SM
Pearl HighlandsTC $ 280MM Chinatown $ 41.1M
Pearl Highlands $ 47.1M Downtown $ 60.1M
Pearlridge $ 36.4M Civic Center $ 37.4M
Aloha Stadium $ 30.5M Kaka’ako $ 27.9
Pearl Harbor $ j~j~ Ala Moana $ 4&6M

EXHIBIT I’

*.e~RT
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Supporting Document It G.SD1
General

PEARL HIGHLAND TRANSIT CENTER - BUS SERVICES

HART, Honolulu Authority for
Rapid Transportation. Interim

Pearl Highland Plan. Available at:
Transit Center - Bus $280.00 1 Bus Depot http://hartdocs.honolulu.gov/d

Services ocusha re/dsweb/Get/Docu men
t-19327/20160930-hart-

interim-plan.pdf. Accessed
__________________ ____________ _______________ April, 2017.

Document attached
Appropriate price circled
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Item Calculations Source
Price

(millionS) __________________________________________________



Supporting Document It G.SD1

Option #3
September 2016

Construct Project as far as funding allows

Actuator Estimated cost of Each Station

UH West O’ahu
Middle Street

East Kapolei $ 17.7M Airport $ 32.SM

$ 22.2M Lagoon Drive $ 22.3M
Ho’opili $ 14.1M $ 45.SM
West Loch $ 41.OM Kalihi $ 30.2M
Waipahu $ 35.2M Kapalama $ 33MM
Leeward CC $ 12MM lwiIei $ 31.SM
Pearl Highlands TC $ c~4~ Chinatown $ 41~1M
Pearl Highlands $ 47 1M Downtown $ 60 1M
Pearlridge $ 36.4M Civic Center $ 37.4M
Aloha Stadium $ 30.SM Kaka’ako $ 27SM
Pearl Harbor $ 26MM Ala Moana $ 45;EM

____ EXF”TP
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Supporting Document 4* G.5D2
General

PROFESSIONAL SERVICES

Supporting Document 4* G.5D3
General

R-O-W ACQUISITION

Supporting Document 4* G.SD4
General

FINANCE CHARGE

HART, Honolulu Authority for Rapid
Transportation. Rail Facts. Available at:

http://hartdocs.honolulu.govfdocushare/ds
we b/Get/Docu me nt-18755/201603-ra II

update-hart-facts.pdf. Accessed April, 2017

Document attached
Appropriate prices circled

Item Calculations Source
Price

(million$)

Professional
Services $1,123.00

May need downward
revision with revised

outlook

HART, Honolulu Authority for Rapid
Transportation. Rail Facts. Available at:

http ://hartdocs. honolulu .gov/docusha re/ds
web/Get/Document-18755/201603-rail-

update-hart-facts.pdf. Accessed April, 2017

Price
Item Calculations Source

(million$)

HART, Honolulu Authority for Rapid
Transportation. Rail Facts. Available at:R-O-W

$198.00 - http :1/ha rtdocs. honolulu .gov/d ocu sha re/ds
Acquisition web/Get/Document-18755/201603-rail-

update-hart-facts.pdf. Accessed April, 2017

Finance Charge $215.00
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HSJRT
HONOUJLU AUTHORLTY — RAPID rRANSPORTATION

REWNUE SOURCE:
Project Beginning Cash Balance (Dec. 2009)
General Excise Tax (GET) Surcharg&
Federal New Starts Funds
OtherFederalTransportation Funds
Interest Income

(in millions)
$ 298

3291
1,550

214

(in millions)
$ 298

1,259
1,056

4

tjj

100%
38%
68%
2%

2 9
$5,355 $2,626 49%

1- Projections to dale freo, the June 2012 Financial Plan,
2 -Total GfTsurchargereyentewlleded sinceianuaryl,2007. is$li9biflion (hdudes$378mllliencollectedbefrieDecember2009l.

HART CEO Dan Grabauskas answers community TOTAL
questions about rail transit.

QUESTION:
What is the status of the production of HART’s rail vehiclesP

DAN OHABAIJSICAS:
Our first four rail cars are in final assembly at the Hitachi plant
in Pittsburg, California and are scheduled to be delivered here
in Honolulu during the last week of this month. Our 4-car trains
will be air conditioned, and passengers will have free Wi-Fi
access. Trains will run from 4a.m. to midnight and will arrive at
stations every 5 minutes during the morning and evening rush
hours, and every 11 minutes during the rest of the day. Each
train will be equipped with safety and security features, including
closed-circuit television cameras and call boxes. Passengers
will be able to bring luggage, strollers, bicycles and surf boards
aboard. The oars will undergo some initial testing at the Rail
Operations Center in Waipahu.

(in millions) uii niinuun,j

Guideway&TrackElements $1,159 $ 550
Stations, Stops,Terminalsjritsrmodal 419 301
Supportfacilities,Yards,Shops,Admin 115 115 91
Sctework&Specialconditions 1,007 730
Systems 249
Vehides 19)
SUB-TOTAL $3,140

Right-of way (ROW). land, Existing Improvements
Professional SeMces (e.g., Planning and Design) 1
Contingency 487
Finance Charges C115)
SUB-TOTAl? $2,024
TOTAL’ $5,164 $3,282 $1,921

torrent Bud etreflectstheiime 2012 Baseline Budget with executed Budget Transfers.
2-Approved contract value. 3 -Portion of th,worlilliatha,l,een paii

Allcestsarere,dedtothemdlieostherefo,esubtotaK maynotadduptothe ainountssho*n

DIDYOU KNOW? HART has ordered a fleet of 80 rail cars.
Di
C,

0
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0-i



APPENDIX

Maglev Guideway Options
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Maglev on Standard Gauge Rail

25



0
z
0
C
C

01

01
•0

STEEL WHEELS SuID&WAY ~ MACaEV EXTENSION z~rr~

WEST KAPOW EXTENS~ON _________ ONE~WAY TO WMKflCI/UH ~IHj~1i$.


